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Temperature Trends
in Downtown Los Angeles

From Orchards to Blacktops
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White is ‘cool’ in Bermuda
“ ”
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and in Santorini, Greece
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Cool Roof Technologies
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Cool Roof Programs around the World

• U.S.             

• Europe        

• Asia             

• Middle East 

• China    

• India (Hyderabad demos;

see graph at right)
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Cool Colors Reflect Invisible
Near-Infrared Sunlight
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Cool and Standard Brown
Metal Roofing Panels

• Solar reflectance ~ 0.2 higher

• 0.2 

• Afternoon surface temperature ~ 10ºC lower

• 10ºC

Courtesy
BASF

Coatings
BASF

=0.27

=0.08
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36 ºC

=0.08
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Designing Cool Colored Roofing

cool clay tile
R 0.40

Courtesy
MCA Clay Tile

MCA Clay Tile 

cool metal
R 0.30

Courtesy
BASF Industrial

Coatings
BASF

Courtesy
American
Rooftile
Coatings

Rooftile
Coatings

+0.37 +0.29+0.15+0.23+0.26 +0.29

cool concrete tile
        R 0.40

standard concrete tile
( same color)

solar reflectance gain =

shingle
cool fiberglass asphalt shingle

R 0.25
Courtesy Elk Corporation

Elk
99



Cool is Cool:
From Cool Color Roofs to Cool Color Cars and Cool Color Jackets

“ ”

• Toyota experiment

(surface temperature

10ºC cooler)

•

10ºC

• Ford is also working on

the technology

•

Courtesy: BMW (http://www.ips-innovations.com/solar_reflective_clothing.htm)

BMW 
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Cool Paving Materials:
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Reflective Pavements are Cooler
“ ”

• Fresh asphalt 
    
Albedo : 0.05
Temperature: 123°F

52.8ºC

• Aged asphalt
    
Albedo : 0.15

Temperature: 115°F
46ºC

• Prototype asphalt
coating

    
Albedo : 0.51
Temperature: 88°F

31ºC
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Temperature Effect on Rutting

507RF: 50°C

512RF: 40°C

failure criterion

50°C (122°F)

40°C (104°F)
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Source: Dr. John Harvey, UC B Civil Engineering,  Inst. Transpo. Studies 
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Simulated Meteorology and Air-quality
Impacts in LA
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Potential Savings in LA (1998)
Current costs have more than doubled*

 *Source: Rosenfeld et al. Energy and Buildings (28), p51-62, 1998

(1998 )
1998 2 *

*  Rosenfeld et al. Energy and Buildings (28), p51-62, 1998

• Savings for Los Angeles (1998)

     

Direct,  $100M/year  1 /

Indirect, $70M/year  7 /

Smog,  $360M/year

    3 6 /

• Estimate of national savings:

     $5B/year

     

     50 /
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Cool Surfaces also Cool the Globe

• Cool roof standards are designed to reduce a/c demand, save money,

and save emissions.  In Los  Angeles they will eventually save

~$100,000 per hour

•

10

• Annual savings in the U.S. = $1-2B; ~ 7 M tons CO2

• 10-20 700 CO2

• Annual savings in the world = $10-15B; ~ 100 M tons CO2

• 100-150 1 CO2

• BUT higher albedo surfaces (roofs and pavements) directly cool the

world quite independent of avoided CO2.

• ! 

CO2
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Solar Reflective Surfaces Also
Cool the Globe

——

Source: IPCC
IPCC  
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Effect of Solar Reflective Roofs and
Pavements in Cooling the Globe

 Solar
Reflectivity

CO2 Offset
by 100 m2

100m2 
CO2

CO2 Offset
Globally

CO2

White Roof         0.40 10 tons

Average Roof     * 0.25 6.3 tons 24 Gt

Cool Pavement  0.15 4 tons 20 Gt

Total Potential    44 Gt

Value of 44 Gt CO2 at $25/t ~ $1 Trillion
25 CO2 44Gt CO2 1

(Source: Akbari, Menon, Rosenfeld. Climatic Change, 2008)

 Akbari, Menon, Rosenfeld. Climatic Change, 2008

White Roof will be “diluted” by cool colored roofs of lower reflectivity, and roofs that can not be changed, because they
are long-lived tile, or perhaps they are already white.

“ ”

Compare 10 tons with a family car, which emits ~4 tons/year.
10 CO2 4 CO2 

*

*

**

**
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A Global Action Plan: The Big Picture

• Develop an international to install cool roof/pavement in world’s100
largest cities

• 100

• This is a simple measure that we hope to organize the world to
implement AND

•

• WE’D BETTER BE SUCCESSFUL!

•

• We can gain practical experience in design of global measures to
combat climate change

•
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100 m2 of a white roof, replacing a dark roof, offset the emission of 10 tons of CO2
100 10 CO2

Now remember this 
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